Background. Numerous instruments are available to measure the impact of chronic pain, yet most have been developed with little or no patient involvement. This study seeks to start bridging that gap by determining which health aspects or attributes (to be included in a future instrument) are considered most important by people with chronic pain.
H ealth-related quality of life (HRQoL)-embracing functionality, social interaction, and physical, emotional, and psychological well-being-is reduced in people who suffer from chronic pain. 1, 2 There are numerous instruments to measure distinct domains of chronic pain related to HRQoL, such as pain sensation, psychological impact, functional disability, related symptoms, activities of daily living (ADL), and social functioning. 3 Many of these instruments also contain domains that are less clearly part of HRQoL, such as coping strategies, environmental factors, and financial burden. There are 2 main types of instruments: profile instruments (questionnaires) and nonweighted index instruments. 4 Profile instruments assess 1 or more HRQoL domains and comprise several items (questions), and are based on analytical procedures (correlations). Index instruments, in contrast, are generally based on clinical practice and expertise instead of statistical procedures, so the items are rated and given a total score. 5, 6 Although many of these instruments aim to measure the intensity or frequency of complaints or limitations, they do not measure the impact of chronic pain that is deemed relevant by the patient himself. It is of increasing importance to embed patients' values and preferences into instruments, now that health care is becoming increasingly patient-centered. 1, [7] [8] [9] [10] By applying preference-based measurement approaches, the personalized impact of chronic pain on patients can be measured. 11 Consequently, an appropriate selection of the attributes based on patient input is important. It is not clear to what extent patient input has been used in the development of the current range of instruments. An attribute refers to a distinct aspect of health. Attributes often are operationally defined in items; for example, in the domain of mobility, an attribute could be "walking," and its corresponding item might be "able to walk 1 mile" or "able to walk on uneven surface."
The overarching aim of our project is to develop and validate a new, short, patient-centered, preference-based in-strument to measure the impact of chronic pain on HRQoL. Main features of this instrument will be: explicitly patient-driven from the start and applicable to all subgroups of patients with chronic pain (because chronic pain is often not confined to 1 bodily region, which makes the use of instruments that focus on a region-based subgroup restrictive), preference-based with a focus on impact of pain (instead of pain characteristics), and short (maximally 8 attributes). We are aware of other initiatives and instruments with similar ambitions. These may suit 1 or some of these features, but to our knowledge, none of them have combined all features. This paper reports on the initial phase of development. The aims of this study were to reveal which attributes are considered important to adult people suffering from chronic pain; and to analyze differences in importance according to gender, age categories, diagnostic subgroups, and pain intensity categories. A mixed-method design was applied in 3 stages: a literature search, focus group meetings, and an online survey. Mixed-methods research combines elements from both qualitative and quantitative paradigms to produce converging findings.
Methods
A sequential explanatory mixedmethods design 12 was applied, consisting of a literature review (step 1), focus groups (step 2), and an online survey (step 3). This design is characterized by an initial phase of qualitative data collection and analysis (steps 1 and 2), followed by a phase of quantitative data collection and analysis (step 3). All study participants signed informed consent forms stating that their data may be used anonymously for research purposes. The Medical Ethics Review Committee at the University Medical Center of Groningen issued a waiver for this study, indicating that the pertinent Dutch legislation (the Medical Research Involving Human Subjects Act) did not apply (METc 2015/496).
Literature Review
The aim of the first step in our mixed-methods approach was to construct a list of all attributes used in existing pain instruments. A database search was performed to identify instruments that assess chronic pain and its impact on people. Pubmed, PsycINFO, and Google Scholar were searched using 7 terms: chronic pain, assessment, instrument, index, questionnaire, measurement, and disability. The search turned up 1 paper that summarized 116 instruments. 3 We subsequently applied our inclusion and exclusion criteria to these 116 instruments. Instruments measuring the impact of chronic pain were included. Instruments excluded were more diverse: instruments assessing pain with a defined cause, or only presenting in a particular region (eg, rheumatoid arthritis or neck pain); instruments assessing chronic pain caused by malignancy (eg, Palliative Care Outcome Scale); diagnostic instruments; instruments measuring pain but not its consequences (eg, only measuring the type or severity of pain); and observer-based instruments. After reviewing the initial 116 instruments, additional instruments were retrieved from databases, sorted by date of publication in PubMed and PsychINFO and by relevance in Google Scholar. We subsequently applied the same inclusion and exclusion criteria to these additional instruments. The final step was to search the Patient Reported Outcomes Measurement Information System (PROMIS) item bank to measure pain interference. 13 All of the retrieved instruments were examined to discern which attributes they contained. Since instruments were sorted based on date of publication, data saturation was assumed when adding 7 instruments did not yield any new attributes. For each instrument, supporting information on its development was collected to analyze whether and to what extent patient input had been used.
Because this study was geared to measure the consequences of pain, attributes of pain itself, such as severity, cause, and duration, were excluded. Additionally, treatment-related attributes and attributes that were either unclear or unrelated to chronic pain were also excluded (eg, "afraid to say something embarrassing" and "use of recreational drugs"). Multicomponent instruments could be included, but only attributes from these instruments that suited the criteria were included. All included attributes were arranged in a diagram to create an attractive and clear overview, using HealthFan © software (Château Santé, Groningen, the Netherlands) ( Fig. 1 ). They were classified under higher-order domains as physical, psychological, and environmental attributes and grouped in accordance with the ICF core set for chronic widespread pain and the ICF core set for low back pain. 14, 15 The class of physical attributes was subdivided into posture/movement, activities of daily living, personal hygiene, and "other." The class of psychological attributes was subdivided into thoughts, feelings, and coping. The class of environmental attributes was subdivided into contact with others and work.
Focus Groups
The focus groups used in the present study had all 5 of the features described in the original definition by Krueger. 16 The qualitative data (characteristic 3) consisted of identification of additional attributes. Two 1.5-hour focus group meetings were held to verify that no attributes of importance had been missed in the literature search. To recruit participants, people with chronic pain were contacted through 2 patient associations. Purposeful sampling was applied to set up a focus group that included adults with different pain conditions, a substantial age range, and both males and females. People living >100 km from Groningen and people with chronic pain due to malignancy were not included. Focus group meetings were chaired by a senior rehabilitation psychologist (E.S.). First, the participants were introduced to the aim of the study. They were then asked which aspects or consequences of chronic pain were most important to them, though without revealing the attributes gleaned from the literature to ensure an unbiased response. Saturation was defined as "no additional attributes" that were brought up by the participants. Thereafter, participants were shown the diagram with attributes from the literature search, which were classified under several higherorder domains ( Fig. 1 ). All attributes that were mentioned by the participants were recorded. The exact wording of the attribute was codeveloped by the participants and the moderator. The final decision was made by the participants. After the meeting, the results were compared with the attributes from step 1. Attributes that were not identified by the literature search were added to the figure. This new figure was presented to the participants of the online survey.
Online Survey
People with chronic pain were invited to take part through an advertisement on the website or by email of participating patient organizations. These were an umbrella organization representing 14 separate entities and an organization representing patients with back pain. The survey introduced the topic at hand and familiarized the respondents with the type of questions to expect. First, they were asked to provide their gender, age, pain intensity (on a numeric rating scale, NRS), duration of pain, and location of pain. Second, participants were asked to fill in the Pain Disability Index (PDI) to assess the degree of disability in 7 domains: family/ home responsibilities, recreation, social activity, occupation, sexual behavior, self-care, and life-support activities. 17 Third, they were asked to select the 8 attributes on the diagram (Fig. 1 ) that were most important to them. Additionally, the respondents were asked if they missed any attributes.
The survey ended with 4 feasibility statements regarding its clarity and difficulty. The respondents were asked how much they agreed with the following statements: "the instructions made clear what was expected of me"; "it was easy to distinguish the attributes in the overview"; "it was easy to choose the eight attributes that I find most important"; and "the questions were easy to understand." Feasibility was assumed when the statements were answered with "neutral," "agree," and "strongly agree." The respondents had the opportunity to comment on the survey. Data were checked to ensure that there were no double entries. If there were any, the entries that were least complete were excluded. If both were complete, the first one was excluded because it was assumed that the respondents had wanted to alter their answers.
Data Analysis
The importance of the attributes was determined by constructing frequency distributions. Four subgroups were created on the basis of gender, age, diagnostic subgroup, and pain intensity. A chi-square test was used to calculate differences in pain intensity based on the NRS ("mild" [1] [2] [3] [4] , "moderate" [5] [6] [7] , and "severe" [8] [9] [10] ) between genders, age categories (<40, 40-59, and ≥ 60 years), and diagnostic groups (fibromyalgia, back pain, and other pain diagnoses). 18 A conservative significance level of α = 0.01 was chosen to account for multiple testing. Associations between the importance assigned to attributes were estimated with phi-coefficients (φ). 19 Data were analyzed using SPSS (IBM SPSS Statistics for Windows, Version 22.0, Armonk, NY; IBM Corp).
Results
In total, 140 potentially suitable instruments were identified, of which 116 came from 1 review paper. 3 After application of inclusion and exclusion criteria, n = 68 instruments were included. Some form of patient input was evident in 13 instruments (19%). In these instruments, a total of 155 attributes were identified, of which 84 remained after excluding attributes relating to pain itself, to treatment, or to unclear attributes.
Ten people with chronic pain took part in 2 focus group meetings (Tab. 1). In the first one, 3 attributes came up that had not been identified in the literature search: showering/toweling, feelings of uncertainty, and meaningfulness in life.
No new attributes were mentioned in the second focus group meeting.
In total, 1182 people with chronic pain filled in the survey, although 243 of them were subsequently excluded because they did not select any attributes. Consequently, data on 939 respondents were included in the analysis. Whereas 186 respondents chose more than 8 attributes (9-60 attributes, all were analyzed), 26 respondents chose fewer than 8. Sixty respondents said that 8 attributes were not enough. Due to technical errors, the first 100 respondents could not indicate which patient association they belonged to, and the first 212 respondents were unable to choose the attribute "walking ability."
The relative importance of the attributes was determined by the percentage of people who selected each one, and the end result was corrected for the reduced number of people who were able to choose "walking ability."
Sample characteristics are presented in Table 2 . The 8 most frequently chosen attributes were fatigue, social life, cramped muscles, sleeping, housekeeping, concentration/focus, feelings of not being understood, and control over pain (Fig. 2) .
The frequency at which attributes were chosen was also calculated for both genders separately (Fig. 3a) , for age categories (Fig. 3b ), diagnostic subgroups (Fig. 3c ), and pain intensity categories (Fig. 3d ). The list of attributes chosen most frequently differed among the subgroups. One example is "housekeeping," which is the fifth most frequently chosen attribute for women, but 29th for men. There were also differences between diagnostic subgroups. An example is "sitting"; for people suffering from back pain; it is the third most frequently chosen attribute, while in the total sample "sitting"' is the 36th most frequently chosen attribute. Three attributes featured among the 8 attributes chosen most frequently by all subcategories: fatigue, social life, and cramped muscles.
Associations (φ) among the 20 most frequently chosen attributes ranged from 0.000 to 0.194. The strongest association was observed between "lifting/ carrying" and "standing." The instructions were clear (94% agreed), as was the ability to distinguish attributes in the overview (88%), and the questions were understood well by most (95%) respondents. The ease with which 8 attributes could be chosen as important was more challenging (55% agreement). According to the respondents, the following attributes were missing (each named once): stress, (lack of) appetite, forgetfulness, confusion, and endurance.
Discussion
The 8 attributes chosen most frequently by patients as having the most impact on them were: fatigue, social life, cramped muscles, sleeping, housekeeping, concentration/focus, feelings of not being understood, and control over pain. These attributes in itself are in fact not new, but discovering which attributes are most important to people with chronic pain leads to new insights, which should be used to guide further developments of a truly patient-centered preference-based instrument.
Fatigue was consistently identified as an important health aspect. This observation is supported by comments in the open questions of the survey, in which the importance of fatigue is (re)emphasized by many respondents. Many instruments for chronic pain do not include fatigue in their item list. There are, however, separate instruments that assess fatigue, such as the Multidimensional Fatigue Inventory. 20 Some attributes may seem alike, such as "feelings of not being understood" and "understanding from others." However, they differ slightly: the one denotes an actual situation, whereas the other refers to how a situation is perceived (or felt). Some other attributes seem similar, and the differences might not have been clear to the respondents, so associations between items were calculated. All of those associations were very weak (φ < 0.2) or nonsignificant. Therefore, we assumed that the differences between attributes were clear to the respondents. That assumption is supported by a feasibility of 88% regarding the ease with which the attributes could be distinguished.
The present study reports on the first phase of the development of a new instrument. Although we are aware that many (high-profile) instruments are already available, there are sev-eral reasons to develop a new one. In our analysis of currently available instruments, patient input in the development stage was evident in only 13 instruments (19%). To assess if a patient's first approach would lead to different attributes compared to existing instruments, we compared the 20 most frequently chosen attributes of our study to those used in some key instruments: the Pain Disability Index (PDI); 17 For each of these instruments or item banks, some attributes were regarded as important by patients, but there were also attributes that they considered less important. Also, some of the attributes that were found to be important in this study were missing in the ICF core sets, the PDI, the EuroQol-5D, and PROMIS-PI (eg, acceptance, feelings of not being understood). This result provides preliminary evidence that this systematic "patients first" approach does lead to different attributes that are deemed important by patients. Consequently, application of 1 of these comparator instruments will lead to measurement of (relatively) irrelevant attributes as well as missing of relevant attributes.
To measure the impact of chronic pain, it is useful to consider the potential of preference-based methods. Of particular interest are the methods based on item response theory (IRT). 22 IRT is the most renowned measurement framework for subjective phenomena. One of the promising features of PROMIS is its reliance on IRT methods and computerized adaptive testing (CAT), whereby the latter generates subsequent questions in light of previous responses. 13 With CAT, instruments can be customized to accommodate individual conditions (to a certain degree).
While the attributes of PROMIS may not fit the patients' preferences revealed here, the principles of IRT and CAT are planned at a next stage of development of our novel preference-based IRT measurement instrument for chronic pain. In this extended instrument (applicable on mobile or tablet), up to 40 of the attributes indicated by the patients in this study will be included, out of which patients can select up to 8 that are most relevant.
Patient input is expected to facilitate the selection of attributes that are relevant to them. While most of the available instruments consist of items that are imposed on people, 23 the prototype instrument that is under development (using the results of the present study) will only contain attributes that are relevant to people with chronic pain. A key characteristic of a preference-based IRT measurement approach is that all of the attributes under study have to be assessed in combination. This constrains the measurement procedure: it has to present a restricted set of attributes because respondents can process only a certain amount of information simultaneously. Nonetheless, a limited set of key attributes may be sufficient to describe HRQoL and impact of chronic pain, provided attributes are the most important and relevant ones. 24, 25 Including non-key attributes might marginally increase the amount of information gained, but will substantially increase the difficulty of the assessment. A preference-based measuring method allows attributes to be weighted so that HRQoL can be calculated. It was determined that 8 attributes would be adequate for a prototype instrument. A substantial amount of information regarding the patient's health status can be ascertained with these top 8 attributes. Also, the number of information elements (attributes) would be manageable for respondents. Keeping the instrument short allows them to stay focused and keep completion time low to enable routine measurements, and would make a "battery" of instruments each measuring separate constructs less appealing.
This study has some limitations. Because we did not perform a systematic review, we may have missed instruments/attributes. To compensate for this limitation, we applied a data saturation approach, and we also actively solicited for missing attributes during steps 2 and 3 of our study. Because the attributes were extracted from the literature, decisions had to be made on what the items in the instruments represented. For instance, items about one's level of energy were allocated to "fatigue." The allocation process is subjective and perhaps debatable. Regarding attribute selection, we assumed data saturation if 7 consecutively published measurement instruments did not yield new attributes. It is possible that new attributes would have come up if this criterion was set at 20, for instance, but to ensure that no important attributes were missed, 2 focus group meetings were held. The attributes added in the first focus group (showering/toweling, feelings of uncertainty, and meaningfulness in life) were never chosen in the survey. Because the sample size of the focus groups was small, the respondents of the survey were also asked to identify missing attributes. Some of the missing The survey was sent to people suffering from chronic pain in the Netherlands, which means that all attributes obtained from the literature had to be translated into Dutch. Translation of attributes could affect the validity of these constructs, but unlike items The pain intensity and PDI scores were higher and the pain duration was longer than found in epidemiological data 26 and reference values. 23 It is expected that these characteristics will make a respondent more of an expert than someone who has had less pain, for a shorter period of time, and experiencing less disability. While mean age was similar to that in the epidemiological data, the proportion of women was much higher. 26 The difference with epidemiologic data and reference values is most likely due to the large number (≥307) of people suffering from fibromyalgia in our sample, and fibromyalgia is more prevalent among women. 27 Differences between genders regarding their chosen attributes were only statistically significant for "fatigue" and "housekeeping." The gender difference in the frequency of selecting "fatigue" seems irrelevant, as it is still the attribute most frequently chosen by both genders. This argument does not apply to "housekeeping," and probably its importance is overestimat-ed. Regarding future efforts to develop patient-centered instruments, a logical step would be to use CAT methods to ensure that each of the subgroups is presented with the attributes that are most relevant to them.
Some respondents chose more than 8 attributes (n = 186), and 60 respondents mentioned that they had trouble selecting only 8 attributes or that they had selected more than 8. Their deviations are evidenced by the 55% feasibility found for the ease with which 8 attributes were chosen. These respondents were still included. When more than 8 attributes were selected, it was assumed that the respondents had included the 8 that were most important to them.
A new instrument containing the attributes that are most relevant to patients suffering from chronic pain would provide valuable information on the impact of chronic pain and HRQoL. Those attributes, according to the present study, are fatigue, social life, cramped muscles, sleeping, housekeeping, concentration/ focus, feelings of not being understood, and control over pain. At least these 8 attributes will be included in the prototype instrument that is now being developed.
Author Contributions and

